Abstract This study examines the roles of organizational learning, social network and corporate entrepreneurship (CE) in Chinese new ventures at different developmental stages. Several conclusions are drawn from structural equation modeling based on a large sample of 676 new ventures. First, most of the recursive positive relationships are supported by data of the overall sample, such as those between radical CE and exploration, incremental CE and exploitation, and strong ties and exploitation. Second, in the sub-samples, we only find support for the recursive positive relationships between radical CE and exploration, and incremental CE and exploitation among all the three subsamples. Third, for new ventures in the early stage, relationships are emphasized concerning incremental CE, strong ties, and exploitation; for new ventures in the middle stage, new relationships concerning weak ties, exploration, and radical CE come into effect and previous ones still have influence; and for new ventures in the late stage, new relationships begin to dominate and old ones evade.
Introduction
The survival and growth of new ventures are critical in transition economies since they provide a counterbalance to the loss of jobs in state-owned enterprises, and play crucial roles in stimulating economic growth. More researchers have argued that new ventures will play an increasing role in the future global economy, affecting developed and developing economies alike. Not surprisingly, many practitioners and researchers have been led to search for the factors that affect new venture performance (e.g., Baum et al., 2001; Peng and Health, 1996) .
One of the major research streams in strategic management literature suggests that, for new ventures, the race for survival and growth is actually a race for learning because, given their "liabilities of newness and adolescence" (Stinchcombe, 1965) , they need to become efficient in combining and assimilating diverse items of externally sourced "new" knowledge as well as their internal "old" knowledge base to align their strengths and weaknesses with the opportunities and threats in the environments (e.g., Kogut and Zander, 1992 ). An alternative research stream stresses based on the social network literature (Amburgey et al., 1993; Stuart et al., 1999 ) that survival and growth of new ventures are enhanced by establishing network ties with external stakeholders, thereby overcoming the liability of newness and adolescence by easy accesses to information, knowledge, and complementary resources (Cohen and Levinthal, 1990) as well as legitimacy (Delmar and Shane, 2004) . Still another major research stream in entrepreneurship literature argues that survival and growth of new ventures are enhanced by corporate entrepreneurship (CE afterwards) , that is, obtaining control over and recombining resources in a way characteristic of innovation, risk taking, and proactiveness (Chandler and Hanks, 1994; Schumpeter, 1934) , pioneering new industries with technologically superior products (Henderson and Clark, 1990) , and outperforming incumbents with firstmover advantages (Covin and Miles, 1999) .
Given that organizational learning, social network, and CE represent three of the most influential factors that affect the survival and growth of new ventures (Baum et al., 2001; Delmar and Shane, 2004) , it is important to understand their roles in new ventures. Previous studies tended to focus on one or two aspects of them and neglect the effects of developmental stages (e.g., Ireland et al., 2001; Peng and Luo, 2000; Li and Atuahene-Gima, 2001 ). Thus, they need to be supplemented in two main ways. First, these three factors are intricate with each other in that social network can influence and be influenced by organizational learning, CE can influence and be influenced by organizational learning and social network (Delmar and Shane, 2004; Zahra et al., 1999) . Second, depending on particular circumstances of new ventures during different developmental stages, different combinations of these factors are needed (Miles and Snow, 1994) .
Drawing primarily from the literature on strategic management and entrepreneurship, we constructed and examined a set of six alternative analytical models involving organizational learning, social network, and corporate entrepreneurship. The theoretical models represent six plausible configurations of these variables suggested by the literature. In addition to examining the models across the full sample of new ventures, we also analyze the three subsamples of new ventures during the early, middle, and late developmental stages. Age was used as segmentation variable because it has been repeatedly found to affect organizational level relationships (e.g., Amburgey and Rao, 1996; Baum, 1996) .
China provides an ideal research setting for our study in investigating the intricate relationships among organizational learning, social network, and corporate entrepreneurship. First, Chinese new ventures face difficulties with organizational learning due to lack of the following factors: industrial clusters, well-developed networks of manufacturing and distribution, and legal protection of intellectual property (Lau et al., 2002) . Second, Chinese new ventures, nevertheless, have long relied on their social network to access information and resources as well as legitimacy to overcome their shortcomings (e.g., Peng and Luo, 2000; Park and Luo, 2001; Xin and Pearce, 1996) . Third, compared with long established SOEs, Chinese new ventures have little inherited organizational baggage from the socialist era and low fixed costs, therefore, they can operate entrepreneurially to be innovative, risk taking, and proactive to preempt competitors and to be the first movers in new niche markets to make up their liabilities of newness (Peng, 2001; Li and Atuahene-Gima, 2001, 2002 2 Literature review and model development
In this section, we provide an overview of the literature on organizational learning, social network and CE. The purpose of the overview is twofold: First, to highlight the features of each factor that mark the theoretical boundaries of each construct; Second, to develop a rationale as to why the three factors should be studied in tandem. This discussion is followed by a specification of the six alternative theoretical models in which the three factors are interrelated in various configurations.
Organizational learning
Organizational learning has been proposed as a fundamental strategic process and the only sustainable competitive advantage of the future (DeGeus, 1988) . The importance of organizational learning for a company's survival and effective performance has been emphasized in the literature (Barkema and Vermeulen, 1998; Huber, 1991) . For new ventures, the race for survival and growth is like a race for learning because they must quickly overcome their "liabilities of newness and adolescence" (Amburgey et al., 1993; Stinchcombe, 1965) and establish for themselves the legitimacy and reduce the uncertainty enjoyed by more established firms (Ensley et al., 2002) . A key issue in the organizational learning literature is how successfully firms learn to exploit current knowledge and skills as well as to explore new knowledge and skills (March, 1991) . Exploitation and exploration are especially important for new ventures. New ventures tend to possess less advanced technology and know-how and other forms of tangible and intangible assets compared to large established firms. Exploration of such assets is therefore critical for the development of their unique sources of competitive advantage over the existing competitors. Similarly, new ventures are likely to possess weaker recognition than large established firms. Exploitation of the existing technology and know-how for commercial application is therefore critical for the development of a stronger market position over the existing competitors. In essence, given the limited resource pool and recognition, whether new ventures become successful or unsuccessful would depend on how they successfully configure exploration and exploitation (Eisenhardt and Schoonhoven, 1990; Pfeffer and Salancik, 1978) .
Exploration and exploitation have received wide attention in the field of organizational learning and provided the theoretical foundation for this study. Exploration includes "things captured by terms such as search, variation, risk taking, experimentation, play, flexibility, discovery, and innovation", whereas exploitation includes "such things as refinement, choice, production, efficiency, selection, implementation, and execution" (March, 1991) . Exploration and exploitation describe different learning processes for organizational knowledge production. They affect how much and what kind of knowledge is produced.
A long tradition of research suggests that exploration and exploitation are in competition. Recognition and management of the tensions between exploration and exploitation are two of the critical challenges of organizational learning and therefore become a central requirement in a framework for organizational learning of new ventures. First, exploration and exploitation compete for limited resources and efforts (March, 1991) ; Second, exploration and exploitation require distinct organizational structures and cultures (Miller and Friesen, 1986) ; Finally, exploration and exploitation differ in the way to optimize a firm's fit with the external environment (Galbraith, 1973; Lawrence and Lorsch, 1967) . Recently, researchers have argued that exploration and exploitation are complementary in nature, and hence organizations should engage in both, as opposed to either of exploration and exploitation (Levinthal and March, 1993) . For example, Levinthal and March (1993) point out that "the basic problem confronting an organization is to engage in sufficient exploitation to ensure its current viability and, at the same time, to devote enough energy to exploration to ensure its future viability." Therefore, research in various fields has shifted its focus of interest from "whether" to "how" firms can achieve the complementarity between exploration and exploitation (Brown and Eisenhardt, 1997; Teece et al., 1997) . However, Kyriakopoulos and Moorman (2004) argued that most efforts to create such complementarity are usually accomplished on a project-by-project basis depending on the degree of uncertainty (Olson et al., 1995) . Therefore, there remains a need for additional conceptual treatments and empirical investigations regarding how firms, especially new ventures, configure exploration and exploitation in a more systematic manner. In addition, although the importance of the effects of exploration and exploitation on firm performance is widely acknowledged in developed economies (Ireland et al., 2001; NichollsNixon et al., 2000) , research is still very limited in the contexts of transition economies such as China (e.g., Li and Atuahene-Gima, 2001, 2002; Peng and Health, 1996) .
Social network
The importance of social network to survival and growth of new ventures has theoretical support from both resource-based and social theories. Institutional theory notes the legitimacy that can be gained through formal and informal attempts to social network with key agencies and individuals (Peng and Luo, 2000) . Social network scholars argue that one can understand organizational phenomena and outcomes by considering not merely the presence of social relationships but also the overall pattern of relationships among people (Morrison, 2002) . A useful way to differentiate social networks is the weak-tie-versusstrong-tie typology first advocated by Granovetter (1973) . Strong ties are emotionally intense, frequent, and involving multiple types of relationships; enhance rapid transfer of overlap resources and information; and require large investments of time and energy to build and maintain. In contrast, weak ties are not emotionally intense, are infrequent, and are restricted to one narrow type of relationship; facilitate access to a wider base of novel or non-redundant resources and information; and demand relatively small investments of time and energy.
Empirical studies provide mixed support to the weak-and strong-tie arguments based on information, influence and control, and on solidarity benefits (Bruderl and Preisendorfer, 1998) . Resolution of the debate regarding the benefit of strong versus weak ties may ultimately require a contingency approach (Rowley et al., 2000) . Future research needs to shed more light on the factors that may determine when strong versus weak ties are likely to yield benefits. If, as suggested by Uzzi (1996 Uzzi ( , 1997 , we can assume that firms can benefit more from balancing both weak and strong ties, rather than from relying exclusively on either of these kinds of ties, then we should be able to explain how the desirable balance should be achieved and how the trade-offs occur between these ties. Although the idea that social networks matter a great deal in transition economies is hardly controversial (Peng and Luo, 2000; Park and Luo, 2001; Xin and Pearce, 1996; Li and Athuahene-Gima, 2001 ), recent research suggests that the questions of how these social networks matter, under what circumstances, to what extent, and in what ways are still under investigation in the context of transition economies such as China (Peng, 2001 ).
Corporate entrepreneurship
CE has long been singled out as the key organizational process that contributes to firm survival, growth, and performance (Covin and Slevin, 1989; Lumpkin and Dess, 1996; Zahra et al., 1999) . Similarly, a useful way to differentiate corporate entrepreneurship is the incremental-versus-radical typology advocated by Henderson and Clark (1990) on innovation. Incremental CE refers to the entrepreneurial initiatives that enforce or upgrade the existing components of a new product or market, while the core concepts and architectural knowledge remain unchanged. Radical CE involves the entrepreneurial initiatives that develop a new product or market, involving change of both the core concepts and architectural knowledge.
A hot debate has emerged concerning organizations' preferences for radical CE over incremental CE or vice versa, based on such considerations as firstmover advantages, economies of scale, legitimacy concern, and the "success trap". A complementarity between incremental and radical CE has been suggested to resolve the debates (e.g., Kazanjian et al., 2002) . However, little attention has been paid in this research to such complementarity, or to how the complementarity can be achieved and its influences. Besides, most studies on CE are conducted in advanced market economies (e.g., Dess et al., 1997; Zahra et al., 1999) , while much less has been done in transition economies.
Hypothesized models
While exploration and exploitation, strong and weak ties, and incremental and radical CE have been shown to be empirically distinct (March, 1991; Hansen, 1999; Henderson and Clark, 1990) , previous studies have produced fragmented findings, particularly with regard to variations of different developmental stages. Therefore, we have specified six alternative analytical models that, in our opinion, are at least if not explicitly indicated in the literature. Each model, briefly described below and summarized in Fig. 1 , was examined in the full sample of new ventures as well as in segmented samples (new ventures during the early, middle, and late stages). Model 1: Weak ties (WT) have a direct positive effect on exploration (EO), which in turn has a significant and positive impact on radical corporate entrepreneurship (RE), incremental corporate entrepreneurship (IE), and exploitation (EI). IE has a direct positive effect on exploitation, which in turn has a significant and positive impact on strong ties (ST).
Model 2: Radical CE has a direct positive effect on exploration, which in turn has a significant and positive impact on both incremental CE and exploitation. Incremental CE has a direct positive effect on exploitation, which in turn has a significant and positive impact on strong ties and negative impact on weak ties.
Model 3: Incremental CE has a direct positive effect on exploitation, which in turn has a significant and positive impact on strong ties and negative impact on weak ties and exploration. Weak ties have a direct positive effect on exploration, which in turn has a significant and positive impact on radical CE.
Model 4: Strong ties have a direct positive effect on exploitation, which in turn has a significant and negative impact on both weak ties and exploration. Weak ties have a direct positive effect on exploration, which in turn has a significant and positive impact on both radical and incremental CE.
Model 5: Exploration has a positive effect on radical CE, incremental CE, and exploitation. Incremental CE has a direct positive effect on exploitation, which in turn has a significant and positive impact on strong ties and negative impact on weak ties.
Model 6: Exploitation has a positive effect on strong ties and a negative effect on both weak ties and exploration. Weak ties have a direct positive effect on exploration, which in turn has a significant and positive impact on both radical and incremental CE.
The examination of the six models is conducted without assuming that a particular model will outperform the others. Three main reasons support the use of an unconstrained analytical approach. First, previous studies have provided inconsistent evidence regarding the relationships among these six key constructs (see Section 2). Second, no previous studies have included all six constructs simultaneously in an empirical analysis. Third, no previous studies have simultaneously examined even subset of these constructs in new ventures during different developmental stages.
Methods

Sample and procedures
We sent the questionnaire to CEOs of a random sample of 1 250 manufacturing firms (250 each in Nanjing, Wuxi, Zhangjiagang, Guangzhou and Dongguan City), using municipal governments' directories. Consistent with an accepted definition of a new venture (Li and Atuahene-Gima, 2001, 2002) , all sampled firms were eight years old or younger. Jiangsu Province (Nanjing, Wuxi, and Zhangjiagang City) and Guangdong Province (Guangzhou and Dongguan City) were selected as sample locations for the reasons that (1) they are ranked the first and third respectively in terms of the number of new ventures based on the report of the second national survey of basic unit and (2) according to other similar studies (Luo and Peng, 1999) , the policies, rules, and measures adopted in the firms in Jiangsu and Guangdong provinces are representative of those firms in the whole country owing to their leading roles in economic reform.
We collected the data through on-site surveys, which offered respondents an opportunity to ask for clarifications about the issues under study. We also restricted the recall time frame to three years and assured confidentiality to all respondents. Previous research had indicated that Chinese managers tended to provide reliable data under such assurance (Li and Atuahene-Gima, 2001 ). Meanwhile, respondents were motivated to provide valid data by offering a summary of the research results and a free workshop on the research findings. As McGrath (2001) argues, the promise of useful feedback ensures that respondents become professionally interested, conscientious, and committed to provide accurate data.
Finally, we received 696 completed questionnaires, of which 20 were deemed not usable because of missing data. The final sample size was 676 (244 from Zhangjiagang, 87 from Wuxi, 89 from Nanjing, 128 from Guangzhou, and 128 from Dongguan). Thus, the effective response rate was about 54.1% (676/1 250). Our informants were all CEOs 2 and regarded knowledgeable about the issues under study. Table 1 summarizes the main characteristics of the sample. These percentages are generally consistent with those published by the Second National Survey on Basic Units (2003), most representative sample of new ventures in China. Finally, we compared the responding firms with those of non-respondents and found no statistically significant differences in terms of size (F=0.88, p>0.10) and age (F=0.33, p>0.10) . This evidence indicates that there was no important non-respondent bias in our sample. A common method variance problem can result from collecting all variables from the same respondent in the same survey. Our data may suffer from common method variance. Following Podsakoff and Organ (1986) and Podsakoff et al. (2003) , we dealt with common method variance problem through the design of the study's procedures and statistical controls. Procedurally, we protected respondent anonymity, assured respondents that there are no right or wrong answers and that they should answer questions as honestly as possible, counterbalanced question order, and improved scale items designed by the previous case studies on defining clear and familiar terms, avoiding vague concepts, keeping questions simple, specific, and concise, and so on. Statistically, we used the Harman one factor test to examine the extent of common method variance in our data. A principal components factor analysis with an unrotated solution yielded six factors with eigenvalues greater than 1.0, accounting for 73.2 percent of the total variance. The largest variance explained by factor 1 is 32.6 percent, which suggests that no single factor accounted for the majority of the covariance in the variables. From this evidence, we inferred that no substantial amount of common method variance was present in our data set.
Measures
Exploration and exploitation Scholars frequently measure learning processes by subjective management assessments because of the lack of good objective proxies (e.g., McGrath, 2001; Yli-Renko et al., 2001; Zahra et al., 2000) . To tap the aspects of exploration and exploitation, we adopted the ten items (five for each) developed by Atuahene-Gima (2003) Incremental and radical CE Incremental and radical CE were measured by eight items adapted from He and Wong (2004) . Respondents indicate the extent to which top managers of the firm will evaluate the statements concerning how firms tend to divide attention and resources to new products development in the last three years.
Strong ties and weak ties Strong and weak ties were measured by eight items adapted from Collins and Clark (2003) . Respondents evaluated the range, frequency, duration, and emotional intensity for their contacts in nine external categories of actors for weak ties (external board members, suppliers, customers, financial institutions, competitors, alliance partners, government agencies, trade associations, and "other external") and four internal categories for strong ties (sales and marketing, research and development, production and operations, and "other internal"). Because top managers potentially have hundreds of contacts, respondents were asked to rate the average relationship within each category.
A multistage process was used to assess construct validity with the guidelines outlined by Anderson and Gerbing (1988) . We first examined item-to-total correlations and performed an exploratory factor analysis (EFA) for each scale since the measures had been modified from previous studies. Then we conducted confirmatory factor analysis (CFA) to test for the unidimensionality and convergent validity of the constructs. As the results show (see Table 2 ), six factors were extracted from the 26 items, which explained 73.2 percent of the total variance. The standardized loadings are highly significant for the items, suggesting that all of these indicators are similarly responsive to changes in the underlying constructs they are purported to measure (two items each from exploration & exploitation were deleted because of their inconclusive factor loading patterns). The fit indexes indicate that the model fit the data well (χ 2 (194) = 673.04, p<0.01; CFI=0.96; RMSEA=0.062, NNFI=0.97, IFI=0.97). All items loaded on their respective constructs and each loading was large and significant at the 0.01 level, which indicate that convergent validity of the constructs is acceptable.
Next, we assessed discriminant validity by comparing Harman's 1-factor model, 3-factor model and our 6-factor model. Finally, we assessed the reliability of the constructs with Cronbach's coefficient alpha. All scales indicated good reliabilities with high alpha coefficients exceeding 0.70 (see Table 2 ).
Means, standard deviations, and correlations among all variables are presented in Table 3 . All correlations are significant at 0.01 level. Examination of the correlations among variables indicates the following relationships. Exploration had a positive correlation with exploitation (r =0.36). A positive relationship was also found between radical CE and incremental CE (r =0.35) and between strong ties and weak ties (r =0.46). Exploration had stronger correlations with radical CE and weak ties than with incremental CE and strong ties (r =0.48 and r =0.29 versus r =0.27 and r =0.24). While, exploitation had stronger correlations with incremental CE and strong ties than with radical CE and weak ties (r =0.46 and r =0.32 versus r =0.32 and r =0.24). Radical CE had a stronger correlation with weak ties (r =0.31) than with strong ties (r =0.26); on the contrary, incremental CE had a stronger correlation with strong ties (r = 0.41) than with weak ties (r = 0.24). In all, the analyses supported reliabilities and adequate convergent and discriminant validities for each of the constructs. As such, the measures can be used in later statistical analyses in this study.
Methodology
We employed structural equation modeling (SEM) to assess the fit of the proposed models. LISREL 8.54 was used to evaluate the fit of the alternative measurement and structural models. As a Chi-square (χ 2 ) test is sensitive to sample size, overall model fit was also examined by various fit indices including root-mean-square error of approximation (RMSEA) (Steiger, 1990) ; non-normed fit index (NNFI), incremental fit index (IFI) (Bollen, 1989) ; and the comparative fit index (CFI) (Bentler, 1990) . A good model fit is shown when RMSEA is below 0.08 (Browne and Cudeck, 1993) ; and NNFI, IFI and CFI score are above 0.90 (Byrne, 1998) .
Results
The results of the six hypothesized models shown in Figure 1 can be found in Tables 4-Table 7 . Table 4 reports the results of the six models for the total sample. Tables 5-Table 7 report corresponding results for the segmented samples (i.e. new ventures during the early, middle, and late stages).
Total sample
In the overall analysis, all six models were found to be plausible solutions to the variables examined with good fit statistics: χ 2 (194) =673.04, p<0.01; RMSEA=0.062; CFI=0.97; IFI=0.97; and NNFI=0.97. Table 4 shows the relationships among organizational learning, social network, and CE in the total sample. In sum, we found supports for existences of most recursive positive relationships between weak and strong ties, exploration and exploitation, radical CE and incremental CE, radical CE and exploration, incremental CE and exploitation, strong ties and exploitation, weak ties and radical CE, and strong ties and incremental CE. However, we just found the positive effects of weak ties on exploration and did not find exploration's feedback effect on weak ties. Unexpectedly, we found recursive positive relationships between weak ties and exploitation. These results suggest that the intricacies of the relationships among social network, CE, and organizational learning need to be examined from the perspective of system dynamics in order to enhance both theoretical and practical relevance of the studies.
Sub-samples
Then, we adopted a cross-sectional comparison of different ventures at varying stages of development to intimate the evolutionary process of the key recursive relationships in the hypothesized models by separating the total sample into three sub-samples according to firm age, that is, ventures less than three years old, from three years old to five years old, and more than five years old.
Sample 1 (new ventures in early stage-less than 3 years old)
Similarly, all six models were found to be equally plausible solutions with good fit statistics (χ 2 (194)= 499.04, p<0.01; RMSEA=0.076; CFI=0.96; IFI=0.96; and NNFI=0.95) . Table 5 shows the relationships among organizational learning, social network, and CE in Sample 1. In sum, we found supports for recursive positive relationships between weak and strong ties, exploration and exploitation, radical CE and exploration, incremental CE and exploitation, and strong ties and incremental CE. However, we did not find the recursive positive relationships between radical CE and incremental CE, weak ties and exploration, strong ties and exploitation, and radical CE and weak ties.
Sample 2 (new ventures in middle stage-from 3 years old to 5 years old)
All six models were found to be marginally plausible solutions (χ 2 (194)= 467.08, p<0.01; RMSEA=0.08; CFI=0.95; IFI=0.95; and NNFI=0.94). Table 6 shows the relationships among organizational learning, social network, and CE in Sample 2. In sum, we found supports for recursive positive relationships between weak and strong ties, exploration and exploitation, radical CE and incremental CE, radical CE and exploration, incremental CE and exploitation, weak ties and exploration, and strong ties and incremental CE. However, we did not find the recursive positive relationships between strong ties and exploitation, and radical CE and weak ties.
Sample 3 (new ventures in late stage-more than 5 years old)
All six models were found to be equally plausible solutions with strong fit statistics (χ 2 (194)= 361.52, p<0.01; RMSEA=0.07; CFI=0.95; IFI=0.95; and NNFI=0.95). Table 7 shows the relationships among organizational learning, social network, and CE in Sample 3. In sum, we found supports for recursive positive relationships between weak and strong ties, radical CE and exploration, incremental CE and exploitation, and weak ties and exploration. However, we did not find the recursive positive relationships between exploration and exploitation, radical CE and incremental CE, strong ties and exploitation, radical CE and weak ties, and incremental CE and strong ties.
Summary
Most of the recursive positive relationships were supported in the total sample such as those between weak and strong ties, exploration and exploitation, radical CE and incremental CE, radical CE and exploration, incremental CE and exploitation, strong ties and exploitation, weak ties and radical CE, and strong ties and incremental CE. However, for the sub-samples, we just found supports for the recursive positive relationships between weak ties and strong ties, radical CE and exploration, and incremental CE and exploitation among all the three samples. The recursive positive relationships between exploration and exploitation and incremental CE and strong ties exist not in new ventures more than five years old but in new ventures less than five years old. The recursive positive relationships between weak ties and exploration exist not in new ventures less than three years old but in new ventures more than three years old. The recursive positive relationships between radical CE and incremental CE exist just in new ventures more than three years old and less than five years old, but not in others. Therefore, the patterns of major relationships among organizational learning, social network, and CE change during different developmental stages of Chinese new ventures.
Conclusions
Summary of the findings
This study uses a large sample survey of Chinese new ventures to test the hypothesized models. It was found that all models are plausible solutions across different samples concerning the relationships among the combinations between exploration and exploitation, weak and strong ties, and incremental and radical CE. First, the recursive positive relationships were all supported in the total sample, such as relationships between weak and strong ties, exploration and exploitation, radical CE and incremental CE, radical CE and exploration, incremental CE and exploitation, strong ties and exploitation, weak ties and radical CE, and strong ties and incremental CE. These findings suggest that organizational learning, social network, and CE intertwine with and reinforce each other in new ventures.
However, we do not find exploration's feedback effect on weak ties. The possible reason is that the feedback effect of exploration on weak ties is mediated by many other factors like exploitation, radical CE, incremental CE, and so on. For example, we found recursive positive relationships between exploration and radical CE as well as between radical CE and weak ties. The findings suggest that exploration is more likely to shape radical CE than to build weak ties since the establishment of tangible weak ties needs a lot of other considerations such as motivation and capability, while, it is relatively much easier to first shape radical CE through exploration and then build weak ties since radical CE can not only motivate but also necessitate the establishment of weak ties.
Unexpectedly, we found recursive positive relationships between weak ties and exploitation although the effect of weak ties on exploration is much greater than that on exploitation and the effect of exploitation on strong ties is much larger than that on weak ties. The findings suggest that, due to lack of industrial clusters, well-developed networks of manufacturing and distribution, and legal protection of intellectual property (Lau et al., 2002) , the effects of strong and weak ties in many Chinese new ventures are not differentiated clearly and they tend to throw large portions of their available resources, including both strong and weak ties, into exploitation (Luo and Peng, 2000; Xin and Pearce, 1996) .
A practical implication for new ventures is that exploration and exploitation, strong and weak ties, incremental and radical CE, though distinct, are not mutually exclusive and they are likely to be intertwined and interdependent so that a new venture benefits from engaging in both types of learning, framing both types of CE, and building both types of social network ties in an ongoing way, depending on the needs of different developmental stages.
Second, for the sub-samples, we just find supports for the recursive positive relationships between weak ties and strong ties, radical CE and exploration, and incremental CE and exploitation among all the three samples. Other recursive relationships such as weak ties and exploration and strong ties and exploitation were inconclusive in different samples. These findings suggest that the effects of CE on organizational learning and organizational learning's feedback effects on CE are more consistent in new ventures during different stages than those of social network. This may be an interesting finding characteristic of Chinese new ventures that the effects of CE are more obvious and consistent than those of social network. For example, Li and Atuahene-Gima (2001) found similar results that product innovation strategy is much more important than those of strategic alliance for product development and political networking in Chinese new technology ventures from Beijing Experimental Zone (BEZ), which are most representative of Chinese new ventures. A plausible explanation for this finding is that new ventures in China may have managerial and other problems in leveraging the benefits of such network ties, perhaps owing to lack of experience. Another possible explanation may be that, as a substitute for the inadequate institutional infrastructure, social network's effects have been overemphasized in transition economies such as China (Peng and Health, 1996; Xin and Pearce, 1996) . Guthrie (1998) commented on the declining importance of guanxi in China and the increasing realization that "guanxi only helps if you are competitive".
A close examination of the significant recursive relationships in different samples suggests that new ventures less than three years old tend to focus less on such relationships as weak ties, exploration, radical CE and incremental CE and more on those of incremental CE, strong ties, exploration and exploitation owing to the new venture's liabilities of newness and adolescence (Stinchcombe, 1965) . For new ventures from three to five years old, owing to increasing experiences and growth motivation (Rhee, 2004) , their focus shifts to such relationships as weak ties and exploration, radical CE and incremental CE, although they still keep emphases on both incremental CE with strong ties and exploration with exploitation. Therefore, this period is the most inconclusive stage owing to all kinds of trial and error. Finally, for new ventures more than five years old, after the period of adjustments, they may have a much more clear knowledge on what types of channels or mechanisms facilitate what types of learning and the feedback effects of learning on such channels and mechanisms (Hansen, 1999; Beckman et al., 2004) . Also, new ventures at this stage may reach certain balances between radical CE and incremental CE, exploration and exploitation, and incremental CE and strong ties and the recursive relationships between them are not significant any more.
A practical implication for new ventures is that, the relationships among organizational learning, social network, and CE play different roles for new ventures during different organizational developmental stages (Oliver, 2001; McGrath, 2001) in that in early stage, new ventures tend to focus more on such relatively stable concepts as exploitation, strong ties, and incremental CE; in the middle stage, they tend to try exploration, weak ties, and radical CE while remain keeping eyes on those relatively stable concepts in the early stage; and finally, they are aware of the clear paths among them and get the balanced relationships among them. In addition, the importance of CE well overcomes that of social network for Chinese new ventures, which is contrary to theoretical arguments made by Peng and Health (1996) and to empirical findings in the west (e.g., Shan, 1990).
Contribution of the study
The central contribution of this paper is to point out that stage does matter concerning the roles of organizational learning, social network, and CE in Chinese new ventures by integrating and extending these previously disconnected frameworks in the management literature.
First, after a thorough review of existing studies on organizational learning, Huber (1991) expressed critical concerns on the lack of cumulative and integrative research in the field. For example, most existing studies have emphasized that social network and CE would significantly influence the process of organizational learning. However, these studies have tended to treat the effect of social network and that of CE separately and failed to examine their systematic effects on the organizational learning processes (Peng, 2001; Lee et al., 2001) , not to mention the feedback effects of organizational learning on social network and CE (Powell et al., 1996) . A comprehensive model of the contextual factors that facilitate organizational learning is not yet available (Bapuji and Crossan, 2004) . This paper is the first to examine how organizational learning, social network, and CE impact with each other. The findings clearly support that they are interrelated with each other. The evidence obtained in this study adds a contribution to the existing literature by opening an interesting avenue to explore the intersections of organizational learning and other organizational theories such as social network and CE.
Second, most social network research remains agnostic with respect to "how social network matters", "under what circumstances", "to what extent", and "in what ways" (Peng, 2000; Rowley et al., 2000) . Especially, a hot debate regarding the benefit of strong versus weak ties remains far from consensus (Hong and Antoncic, 2003; Uzzi, 1996) . The findings in this study introduce a boundary condition on the assertion that strong ties are most effective for exploitation during the early stage and weak ties are most effective for exploration during the late stage. Despite the fact that research on network effects is far richer and more theoretically nuanced if it examines the dynamic process of network evolution (Delmar and Shane, 2004; Hoang and Antoncic, 2003) , little attention has been paid to it (Powell et al., 1996) . This paper integrates research on network effects and network dynamics by suggesting that while social network affects organizational learning, organizational learning also affects social network. The findings reveal that exploration is most effective for developing weak ties in the late stage and exploitation is most effective for developing strong ties in the early stage. This evidence provides additional insights to the existing literature of social network by moving beyond the static and fragmented view.
Third, this paper resolves the debate that has long perplexed researchers regarding the effects of different types of CE. Our evidence clearly suggests that radical CE facilitates exploration and incremental CE facilitates exploitation during the early, middle, and late stages (Slater and Narver, 1995; Benner and Tushman, 2002) . In addition, little research has successfully examined how different types of CE induce organizational learning and organizational learning in turn reshapes different types of CE simultaneously. This paper found that incremental and radical CE significantly affect exploitation and exploration respectively, which in turn reshape and redefine them during the early, middle, and late stages. Thus, our findings provide additional insights to the existing literature of CE by moving beyond the fragmented view (Dess et al., 2003; Kazanjian et al., 2002) .
Finally, this paper contributes to literatures of organizational learning, social network, and CE by adding the evidence in the context of transition economies. For example, most existing studies on exploration and exploitation have been conducted in developed economies (e.g., March, 1991; Kyriakopoulos and Moorman, 2004) , research is still very limited in the contexts of transition economies like China (e.g., Boyacigiller and Adler, 1991) . Although the idea that social networks matter a great deal in transition economies is hardly controversial (Peng and Luo, 2000; Park and Luo, 2001; Xin and Pearce, 1996; Li and Athuahene-Gima, 2001 ), recent research suggests that the questions of how these social networks matter, under what circumstances, to what extent, and in what ways are still under investigation in the context transition economies (Peng, 2000) . Similarly, most studies on CE are conducted primarily in the advanced market economies (e.g., Dess et al., 1997; Zahra et al., 1999) , and much less has been done in the context of transition economies. By focusing on a large sample of new ventures in China-one of the largest transition economies, this paper fills this gap.
Limitations and suggestions for future research
The results of this study should be viewed in the context of the following notable limitations, which lay avenues for future research. First, given the large number of new ventures targeted in our data collection, we used a key informant methodology wherein the CEO of each new venture provided survey responses for all the factors. Although such an approach has long been fruitfully used in strategy research (Hambrick and Mason, 1984) , the use of multiple informants each new venture might have altered the data. Future research should adopt multiple informants approach to validate information. Second, the use of crosssectional data prevents the direct testing of causality. A true causal ordering needs to be examined using longitudinal data. Third, the exclusive focus on the roles of organizational learning, social network and CE in Chinese new ventures may neglect other important factors that have effects on new venture performance. It has been argued that the determinants of new ventures" success have been associated with founder/manager characteristics, selection of strategy, and access to resources and infrastructure, and so on besides organizational learning, social network, and CE (Lyles et al., 2004) . For example, prior studies suggest that limitations from human resources (e.g., turnover, percentage of R&D employees, etc.), rate of technology change, and environmental turbulence may greatly affect the survival and growth of new ventures. Evaluating these factors will provide greater insights to the literature of new ventures.
Finally, the generalizability of the findings is another area of concern. Using a sample from the population of new ventures in Jiangsu and Guangdong provinces of China, this study finds that organizational learning, social network, and CE have different roles during different developmental stages. A question may arise as to whether these findings are specific to new ventures in China because the state of knowledge and resource position may differ greatly across countries and regions (Lau et al., 2002) . Also the concern may arise as to whether these findings are specific to new ventures or can be applied to large, established organizations. This question is important because they have very different accesses to resources, opportunities, and threats from those of new ventures (Van de Ven and Polley, 1992; Cooper et al., 1991) . For example, Cooper et al. (1991) found that firm age is positively related with the use of network ties for information helpful to the start of a business venture. Van de Ven and Polly (1992) found that learning does not occur during the initial stage because members involved failed to identify the setbacks. These concerns provide opportunities for future research to choose other organizational populations and to examine whether the findings are generalizable beyond the context of China and new ventures.
